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Ho nOA>»0»«MT Or/^aUiOMMK) AO Oc|)M4Mtt/lbMOrO COOOtUCHNn Ha KoH«t)CpCMHMM 

f )y* *' fo < V' //<t ^ 


(£’c cr 


A".:: 


HCCJIEJIQBAHME HECTAilHQHAPHOrO nEPEHOCA TEIUIA B 
TEIlJIOBhlJlEJBlKlHHX 3J1EMEHTAX 5IAEPH1JX PEAJ(T0P0B 


D.C.EpMQKOB, A.B.MDaHOB 




HccABAOBaHMe lewnepaTypHoro noM b ien;iOBu;ieflBioiiuix ajieueH- 
Tax (TB3A) BAepnoro peaxTopo npeACiaBBAei OoBbmoM HHiepec no pflAy 
npM4iiH. B nepByio oMopej^b TaKoe MCCBe;;oBaHMe ;;aeT BoswoKHOcTb 
paspadoTaTb ueioAU pacMeia lenBOBOfi moihhocth aKiMBHoil 3 ohu peax- 
Topa M HOMeTHTb HaxOoBee pauHOHaBBHue nyiM otboas xenBa, Saxen 
3HaHne xcMnepaxypHoro noBB b oOuiebi Blue (HccxaimoHapHuB pexuid) 
HeoOxoAHuo .HBB pacMexa xeunepaxypHux HanpBJieHHfl, BOSHHKaBimix b 
TBOJl, a, cjieAOBaxejibHO, )m HCCBeAonaHMB cxpyxiypHO-uexaHMuecxMX 


xapaKiepMcxHX TBOJl. 

not 4 HMO xaKMx MHcxo xeiiBoxexHHMecKHX 3a;iaM, Hcc;ieAOBaHHe xcm- 
neDaxypHoro no;iB b TBOJI MMeex axxyaBbHocib b cbbsh c lew, mo 
cymecxByex BaaHMOCBBSb ue^uy HcxoMHMxauii xcn^a b TB3JI n cxoxawM 
HorixpoHOB ( Be;iH'iHHa, xapaxiepnayioiHafl noxBomeHMe xenBOBUx HeKxpo- 
hob). B 3I0M cjiyMae HccBe^lOBaHMe xeMnepaxypHoro uojih b TBOJl bb- 
BflexcB AonoBHMxeBbHUM ueiojiOM HsyMeHHB npouecca pacnpocxpaHeHUfl 
VL norBomeHMB HeiiipoHOB b TBD^. 

§ I, IlocXaHOBKa aa^iaMM 

Itax HSBecTHO B OoBbiQKHCXBe cjiyMaeB TBOJl npejicxaBBsei coOoio 
UMBKHAPn'iecxMii UHorocBoiiHUii cxepKeHb, b xoxopou ueuxpaBbHaB qacib 
BB/lBeXCB B^epHHM XOpB'IMM ( B HeH IIpOiJGXOpiMX OCHOBHOe BU^SBeHlie 
len/ia), a nocjie^rowMe cboh c/iyxaT orpasuaiomeii xoHcxpyxuneii. UlMpo- 
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U)30»M J)UUMOJinM f'MTl) OTll! CUllCl K IIUOrjiiillH'lCHIlUll lUluCniUO 

(nTfiT c;iy'iai'i iiumh ciy^iur iiccJit,vi,o. uii nuiioojiuc no;;i}odiio). Otiio^ T(;ii;iu 
C IIOL(:])XliOCTil TBDJl lli.'OltL'XO^i,hT liyTUM TOIIJIOO’IVW'IH K TOKyi^Oii 
M;ii; I’ujy, wxo tuiu^iMiHuecKM onwcuDueTLii rpMiiiiHiiuMw jcJioDtwMW xpoThe- 
ro pojui, Mto KacaeToi Toiuioodf/ioiia iiu rpuiim;ijx coniuiKOciioiiciinji 
Mea;.uy otac-vilhumm c;iojimii T'lUJl, to ohm uupa.'Kawi.;! rpaiin»iiUMH yc;iobn;]- 
MH MeTLiGpToro po;ui . ilaMuxbiioo pucnpi>;i,c;ic’iinc Tci.incjiu'ij pij, u oomcM 
cjiyMoe, icQK,iioro c;ioji moaOT olitl HCKOTopoi. qiyHicuncH Koop;j,MH:j'f . 
TaicHM odpasoM, HaTcuaTmiecicM sa^oMa liopMyjiMpyeToi tuk: iiy:;aio pe- 
lUHTb k+1 ;iHip'i)epenuHa;ibJiot' ypabiieime 

; Ci-=0,1.2 ^W) /i/ 

3,!icci)t^ M T 03Ha4aL'T cooTLeiCTbeuHO Ttunepax' py h apoivui ; A- - 
KooqxpHUHeiiT xen-xonpoDOAHOcTM ; m Jf - oooxLexcxbeHUo y;tojib- 
iiaii TeiuioeMKOcxb m n;iOTiiocxb. 1 Iii;^okc "i" odoaiia^aei HOt.iep cxo.q 
TB3JI (uefixpaxbHab yacxb HMeex nH.itnicc 0, neputiii c;ioii I, lixopoti 2 
M T,;;,)* yAebLHUH uouiiiocTi) MCTOMHMKa Ten;ia W (KKa;i/M^'mc) 
iij)onopHHOHa;ihHa bb';iHi)MHe qxoko nu-i.xpoHOij. iiooxoMy ociiobnoii motom- 
luiic xeiiJia jiGiiCTLjex d ueiixpa.ibHOii moctm TBDJl (Wq) . }> oOo/ioMKax 
MCTOMiiiiKH Ten;ia siiuiiHxejibHo i..oiibiije(W^ ; Wg « W,, .. ), 

yc;i03Hii o;iH03HawiiocTii peiuciiiiH /I/ CBO^flicfl k rpuHHtiHi u ya;;io- 


BHHM qexBepxoro pojia 


\b 




Ha rpaHHuax ■!> conpMKOciiobeHWH OTxt\ibHL;X cocxau^uiioimix c;ioeB. 
K rpaKM'iHOMy yc;iobiiio xpeiboro p 03 ;a 




Ha nobepxiiOciM b HapyjxHoro cjioh (i— ^<). 3 ^ecb o 6 - ooHaMoex K 03 (ij- 
wHUiieHT Ten;iood:.;eH;.; !.ie:..j;y nobepxnocibL b iiapy>;;Horo c;;o.i (t «-|<) 

H oKpyEaiomei'i cptAOii, Tcixnepaxypa Koiopoii pasna "to^ . B k iiawaxb- 
H 0 Liy y C y 1 0 B H 10 
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Kpoue Toro, ecjm /I-V o^iiiOMeimuji, to .nodawDiexoi eme ycjio- 

DWe CMMMeTpHM: 



PeiuoHMe yicaaaiiiiok saAa'iM npej];cTaa;iaeT usuecTHbie TpyvuiocTM. llooTowy 
naMM duaH puapacioianu Meio^a peiueiiMfl ee. 

CyiUHocTt nepBoro motoao coctomt d tom, MTo-k+d wxpepeii- 
UnaabHtix ypaBHeimfi /I/ saueiiaioTca o;tnMu ^KiJepeimHOJibHLiM ypaBHo- 
HKOM, D KOTOpOM TOriJlOOdMGHHUG XapaKTGpMCTHKM BBaJllOTCfl HGnpGpblBHMMM 
ipyiiKUHBMlI KOOPAMHQT TO*JGK TGJia. ^'MSMMGCKM 3T0 oOOSHa^aGT, MTO MIIO- 
rocaoHHhiH TB3JI saMenflCTcfl OAHOcaoliHiiu, y KOToporo lenaocMKocTb 
nJlOTHOCTb ^ H KOO^XiMGHT TGnaonpOBOAHOCTH A MSUeHflJOTCfl HG- 
npepuBiio c KOopAHHaxaMH. TaxoG npiiOaMJKGHMG mo 2 :gt npHBGCTM k 6ojib- 
UIMM nOrpGUlHOCTBM B TOM cay'iaG, KOr^a T6naO(iJH3MMGCKHG XapaKTGpMCTM- 
KH cocTaBafliomHX TB3JI Tea cMabHO oTaHMOioTCB ;?pyr ot ipyra. O^HaKO 
anaaM3 Tenao$M3HMecKiix xapaKTGpMCTHK uaTGpMaaoE, H3 KOToptix Btinoa- 
HBK)TCfl doabuiHHCTBO TBOJI, noKasHBGGT, 410 TaKOG ynpoineHMG nocianoB- 
KH saaaMH c ycnexoM mojsgt dbixb npoH3Be^6HO c HesHOMHTeabHow nor- 
peiDHOCTbK). B 3T0M CJiy^aG CKaMKOOdpaOHOe H3MGHeiIIie TenBOOdMCHHUX 
XapaKTGpMCTMK(^A, C , ) Ha rpaHHUe COnpMKOCHOBGHMB OT^^GJlbHHX c;io- 

GB TB3J] UOKHO aaMGHHTb HenpeptlBHUMM qiyilKUMBMH KOOpAHHaX. 

Bo BTopoM MGTOflG pGuiGHHfl c OBOKynHOCTM ;iiH$ 4 )epeHmia;ibHux 

ypOBHGHHH TGnJIOnpOBO^HOGTH npMt.iGHBGTCfl OIlGpaUHOIlHOG ilCHHC.^GHHG # 

TIpw 3T0M npHxo^MTCH BBO^HTb, B odjiacTH n3odpaKGHHfi 00 Jlaojiucy , 
HGKOTOpyK) OdodlUGHHyK) (pyHKUHK) PpMUa, ECJIH nepBblM MGTCjl AOGT pGUIGIIMG 
paccuaTpMBaeuoii 3a;ia4M b biwg pHAa» to btopoh ugioj; ^acT pgiughmg 
3 T 0 W acG sa^aoM b HHierpaxibHOw (popne. IIgpbum mgtoaom y^oduo noobso- 

BaTbCfl B TOM C^yOuG, KOr^a MH MMGGM dOJIbUIOG MMCJIO CJIOGB, a BTOpUM 

MGTO^IOM B TOM coy^ae, Kor;i;a mbi hmcgm fle;io c ABywH-TpGMfl cJiofiMH. 
TaKHM odpaaOM, oda MeTOfl;a flonojiHflioT j^pyr Apyra, 

PaccMOTpHu cHaMajia ncpsuw mgto;i pGuiGHHo sa^ana. 
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I!, rClUeilHO TCIi/lOllpOlKVlllOOTM C llOpO- 

MeilHl.MlI TClWlOi’niUlHieCKHMM XUpUKTCpMCTHKaUM 

yuui o^iFiouepiiow cMMueTpM'iiioli 3ti,naMM (TBOJl 13 iliopue Miioroc/ioMHoii 
iicrrp^iiiHMciiHoii n;iucTHiiLi) ;iHi^iiepeiiuMtuihiii,ic y pun no (inn m yc/ioiiWfl o,';iio- 

ailOMHOCTM MUeKJT 

vw> 

l-iW- 

;!pe,.i,no;i<iruCTC3i, mto KOoqxpwmieHT Ten;ionpoDo;tnocTM A ^ e KaK;;ou 
c7.oe THL'Jl Hb/ifleicH Be;imiHHOii nocTOJiHHOii. 3aMeHMMk + l AMiy^epeH- 
una;iLHL:x ypaiiHonnii /f/ o,ij;hmm ;i,Mii)iiyepeHHMa;ibnuM ypoBH(:iiH(.r.i c nope- 
ueilHUMH Ten;iCCi)i:3MM0CKHI.iH xapaicTepHCTHKaMH ^(x;, C(X) M ^(OC): 

c<ic)ifw|i = |^[^(x)|^] + Mr(a,-o. mi 

lipM OTOM rpaiiMwiiue yCvioBna yeTBepioro po;ia /!/ BLinajiaicT. OcTaeicfl 
yc;iOBne /8/, koto; oe xenept mo*ho aariHcaTB b BH4i,e: 


ACX); 


Ia=e 




a HaMo.ibiioe v(;;iOBMe ii ycriOBne cMt.ii.!8TpM b BH^e; 




/12/ 


lOc= Q 


’j,j,C’CB oaHuMuai nOi/ioBUHy njiacxi.HLi# 

!> G.ayqiiC HeG;1V:i-'aTpHyH0ii Sa^^OMH (leii/lOOCi:.;©!! HO npOTHbOnOvIGS;- 
ilWX nOBepXHOCTflX nxacXlIKU lli)011CX04WT C pajJlHMHOl'i HHTSHCVIl>HOCTbJO) 
VC.’iOBiW A'/ H /i^/ aOLieHHFL/TCH yCXOBHfiMli: 


Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 30042-1 





/s -/^ 


Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 30042-1 


-5- 



/J3/ 

V 0t *1 

/d4/ 


/i5/ 


oOmnocTH 3a;taMH mu npeino;iarQeM, qio TeMnepQTypa oRpyKawmeW 
cpejp AB^IfleTCfl (pyHKLlMeK BpeMSHH ^ T.e, 

a, = C/T) ; o/, t^(T) - iPjCT) . /J6/ 

HaKOHeu, MOHHO cAtviaiB eme o;{Ho ododmenne, He yc;io2:HHioinee Meiojta 
pemeHHfl sa^tawH. Bse^teu ctok len/ia, nponopmioHa;ibHuii TtMnepaiype 

CHMTafl, MTO K03#MllHeHT nponopUMOHaHBHOCTH ^(OC) ilBHfleTCH 
^yHKUHeii KOop^MHaiH ^ . Tor^a BMecio ^MyxpepeHmia/ibHoro ypaBHeHM 
/IQ/ MU no;iyHMM donee cnoKHoe ypaBHeHMe: 




/18/ 


a C(x)=C(x)j'(a) ocSoaHanaeT odBewHyio TennoewicocTb TB3J1. TaKHu 
odpasou, B pesynbiaTe Bcex ododneHiiii mu npniunw h ;ui(p<pepeHUManBHOMy 
ypaBHeHHK) /I7/ m ycnoBMio onHoanaMHocTH /I3-I5/, 

.Una Toro, MTodu nonyHMTt peuieHMe ^McjKiiepeHUMa/ibHoro ypaBHe.HHa 
/I7/ npH ycnoBHHX o;iH03HaHHOCTii /I3-I5/, BOcnojiLayeuca kohchhum 
MHrerpanbHUM npeod;^30BaHHeu BM^a: 

CCDXCtt, /i^)t«t,>u)dx . /J9/ 

0 

OcodeHHocTb npeflnaraeuoro MeTo,ii;a BaKnioMaeica b tom, mto mu no- 
KasHBaeu, KaKMM odpa3ou mojkho hoMth b aBHOfi 4)opMe anipo iiHierpanUHo- 
ro npeodpasoBQHMH 3<(0C, jUf^) . JUfl Toro, MTodu HafiiH haPO 'K( oc,yU^) 
paccMOTpHM BcnoMoraieabHyio aanany lllTypua-JlMyBHnna: 
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UK) 

1- /uccoc) ^ 

-0 ; 

/2a/ 

dK 

-i-dyKl 

QC^O ' 

-=0 ; 

X=:0 

/23/ 

dV 

doc. 

1 

U-ii 

1 =0- 
loc = B 

/J2/ 

ooiiuii, HUTcrpa/i ^iHippepeimuuJiMioro ypumiuiiMii /2U/, j 

'■coToi'oe 

l)u 313 epiiy Toil 

301111011 WMCCT Uiwt 


f 

7)x *- ^ 

— ] + CCoc) - Coc)^ K =“ 0 . 

"DC *• 

y23/ 

•jToii i; 

GOouiia'ieHne 


1 



/24/ 

A K 

jUCCoc)- 

•jiCoc) 

'bx -* 

! I u ] u. i j /liiii fu y j-'u 

joieime /\iS/ d BH^e; 



A K + K — 0 . 


/25/ 


i (,• T p i i I.l jJ. b 0 .‘I i'l 1 1 F* I 


KUO-iiesaDHCi'iMLix HiiTcrpajia yputHeHM AK = 0 
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r^e H C2 - npoH 3 bo;itHbie iiouTonHiibie. 

Peuiafl /2Q/ 0TH0cnTe;ii)H0 K , no;iyMMM oOUMli MiiTorpa;i AHipi'e- 
peHaMo;ibHoro ypauHeiiHa /P3/; 

K-C,U + A'')'‘ + Cj(l+ A'*)"' . /2V 


jl.ei'lcTBHTejii'HO, BupaMHHe /39/ >iB;iBeTC)i cywuoifi ^inyx c;ii.iraei/:ux 


K (oc. )j) = + Cj KjC-ic, Ai) . 


/ 30 / 


npMMeM K^('3 C,a^) h iipe;icTaB;iflioT cocioio dccKOHemiue 

Pb;w; 




)d- 


j[jnC(oc) 


^J[MC(x)-p(agdxJ^J[/»C(x)-p W]dx- .. . /«/ 


(1-H A-'r'x®’ =(i- ^ ^ i = 

PfljBj /5 I/‘h /32/ yAOB^eiBopam’ ypaBHeuiiio /23/. lioyicMy Bupo- 
EeHHe /30/ BBjiBeTCH oOiUHu MHTerpajioM AH(p$epeHUMa;ibHoro ypcLHciiKH 
/23/, a pB^iH /3I/ « /32/ ero ;iHHeBH0-He3aBHCHKi.ie wacimi'e niiicrpa- 
;iH, noflCTaBMB BupasceHae /30/ c y^eTOM /3I/ h /32/ h rpoHiiMHue 
ycjiOBHfl /2I/, /22/, nojiy^HM^nDa ^[HHeiiHHX OAiicpo^Hb/x ypar>HenHB ot- 
HOCHie/lLHO npOHSFOVrLHHX ndClolHHHX H : 


/ 32 / 
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CjAw T<;(0, M)+ o(,V,(0,M)]+ C2[A.(o)K;M+d,V,(O,/0]=0 

/ 

c, [a (E)x;(I:, * d,v, tip.)] + c, [a( e)K;(E, p,)] o 

, .,/Ul .r(irc)y MT(.)0(.I i. lO/ly M T;ijCllM (.)Opu;.,u)M (;iU; TUMO y [)( 1 1 j 

..VUl llj)OiKjU(ijlI,Il!,,l A IlOU 'i (iHlllllJX W pi.'linMUlH „ 0TJI11M-- 

HiX, i')T Iiyjlil, lK;()dXU,II.HMO,'ITO(iLl HTe;i.l. A(/X) , COt.'TiJiJJli.'li- 

iii lil H3 luKJ(|V;HHU(;liTUii , (;T0 a!)IIHX lipw axiix BCJIMHHHUX, O1.1./I paij;:;il lI.y MHiJo 

1 h (ft) 1- A(0)lC(0,;i-) I ol, K^^y^yU/) 

A(4)- ^ “ '' -1) /u/ 

A(E)K,ft >0 f dg /i), A(E)'K;'(l’/,/i) I dgKyE^ u) 


no.'iy'iiuiii b Hiiiioii ipopi.-e Tp;.,iiGuaii;i,c[iTnoe yp.Tuiiciinc /lii./ - 
onpi;;i.e;ieiuni codcTBCiiiiiix mhccji guau^im AlO-l::’./, OdOGiKi'im.: KOpi 
ypaniieiuifl /o4/ 'ie])03 . IIoactuiuu'. b iiepiioc ypiUtiio 

iiwu /oo/ 11 peuian ero OTuoci'i'i'e/iBiio , nojiyqnM: 


c. - - C. 


A (D)1(o(0,ji^) + ci^K3(0,;^) 

A(0)iy' (0, /i/) + (D , ^) 


/5b/ 


1 1 A XI U A f'l fr /\ ri r\ v ■. m i » /OH. / .. t I 11 .s /''.A,/ .. 

ituu^lV. UlUlVj UU^UlUDni3 / n u 43 H U J U jJU UblidU H 


iiocxDflHHbiii MHOKHiejii., nojiyqMM: 


K(,'X,A„> 


A(!I)K,'(0. Mu)+ o(,'KpO,MyA, A(D)Kj(Q,MP+d.l<AO,>j.p 


K, ('2Ci Mu) 


ly /.A/-* I I \ 

r\ 2 ; 


jOuweli 




flAPa ... j K fc£,JLl-N MHTerDajiBiioro iidcoo- 

• V- f -It / * 

Ll^ -fe^a Oltef Eopiiei npM ja = ja^ 


ia^aqii lilTypMu— JuiyBiiJiAiH 

rrV C SeCOM C(X) . B CBH3H 

ffSfIf oM'ieA&Ho X B piiA 




Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 30042-1 


no codcTBeHHUM (JiiyiiKmiflU sa^iaMH /20-22/. 

C(x)K"C«,jii,)d« 

noflCTaBMB ciofla /I9/ no;iyMHii : 

t(x,T:) - ^ -zi — ^ M'J 

J C(X)K ax 


/ 3 BV 


/ 37 / 


^opwyjia /37/ BBJifleTcfl (J)opMy;io0 odpameHMH MHierpajitHoro npeodpa- 
SOBaHHfl /I9/. 

npMweHHM HHTerpajiBHoe npeodpasoBaHUe /I9 / k pemeHUD sa^iaMH 
/ 17 /f /I3-I5/. Ilpew Bcero nepefi^ew b 3a;iaHH0M ^H^tjepeBnHa/iBHou 
ypaBHe'HMH /I7 / k HaodpaaeHHflM 0TH0CMTe;iBH0 x . C OToii ue;iBD yMHO- 
^ MM Ode qacTH ypasHeHM /I7/ na C Cx) X (x, h pesyjiBiai npoHH- 
Y TerpapyeM no OC b npe^ejiax ot 0 jio E . no^y^Hu: 

^ I I Ilf* 

^ j C(K)X(x,|U.J®^d®=]c(x)T(^,jU.,)[^jUt)]dx+JP(x)^^^^^ /58/ 


Bbino/iHHM ABaic;;u b nepBOM c/iaraeMOU npaBofi 'lacTH HHTerpwpoBaHMe 
no wacTBM. yMTBiBafl ypasHeHHe / 20 / npn “ 

ycjioBHa /2 I/ m / 22/ , nojiy^Hw; 

j L(t)]dx - • /39/ 


TenepB saMeiHM, mto 

i>t> 


J ’ ; . , dtCA^.i) ■ 


/ 40 / 


I P(x)'K(X, )i/n^P(X,'f)d'3C — F (/I'ln'C) 


/41/ 


/42/ 


noiOTOB0B /39-4I/ B /38/, noByMKM: 
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llTUK, iiepexo^H ripn noi.:oinii HHTeri^ajiijiioro npeo(3pa30bOHMfl /I9/ k 
HS oOpuHeHHiiM OTHocHTejibiio X B ypaBHeiJHM /I7/, MU no;iywnM bmgcto 
; iMtiApepe'Hmia;ibHoro ypaBHeHwn b qacinux npoMsuo^tiiux /II / odUKiiOBennoe 
JiM^i'epeHUMO/’ibHoe ypaBHeime /42/, Boiowaiouiee b ceda sa^anHue rpa- 
HMynue yc;ioBHB ipexLero po^ta /I3-I4/, 

Ha^aribnoe ycJiOBMe ;t;iH yptiBHeiiMW /42/ ?viiii no/iy^Mu, nepexo;ifi b 
sa^aKHOM HaMa;ibHow yc;iOBHM /I5/ k MaodpaKefiMAM: 

e 

lpCx)K(x,ju^).f(oc)dx . 744/ 

J't=0 % 

PeuiGHHe ypaBHCHMH /•!z2/ npw yc/ioBMM /44:/ HMeex bm;ii 

a 

t (ju„,i;)=|tjan'e*'”^ + W 

0 


r.ite - iioodpa:i:eiine Howa-ibnoro pacnpe;j;G;]eHMfl TaunepaTypu 

(X) .nepexo;i;i ot ijbipa:-:eHM /45/ k opHrMHa;]y npH noMoiHH > 4 )upuy;iu 


ccipaueHMfl /37/, no;iy^uM oicoH^axejibHoe peueHMe Haiueii aa^iaMH b bH;i,e; 

. J 


CO 


t (W,T)=^ -I 

^=4 J r(x)‘K''(x,ju.^)cidc 



' (ccx)K(dc,jU-J-fC'X)clx 


i 


I 

J' 


+ G 




0 

r i 


P(x)Kcx, ja^)r(gc, 6 )dx +1<®, jLA 


J 

/46j 


PaccMOxpeiiHbiii tiexo^ peucHM ypaBHGHHH Ten-iionpoBOjiHOCTM c nepcMeH- 
HblMM Xen;iOli)KLiW-JeCKMMH XapaKiepMCTMKaMM mokho paciipocxpoHKib Ha TBOJI 
B tiiopue HeorpamiMeHiioro UHJiMH^pa* B btou cjiywae ;tKcpvepeHunajibHoe 
ypaEiieHHe ien;ionpoBojiHOCiH MM^ef 
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1 *3 r, . .. 


0003HaMa^i 


La) 


MU no;iyMMM: 


'dT ^C('o)jj'C'o) 




LCO+Veo,-!); 


T.e. ypaBHeiiMo, yiee paccMoxpeHHoro Bn;;a /I7/. 

Kc;im Hcno/ibsoDtiTb He o;iho, a ;iDa MHierpa/ibHux npeodpaaouaiiiiH, 
TO Tor^a MOKHO no/iyHMTB peiueHHe 3a;iaHH Ten;ionpoBo;tHocTii c ncpeuoH- 
HUMM Ten;ioiiJM3MwecKHMH xapaKiepMCTMKaMM M ;t;iH UM;iHH;tpa KOHewHux pas- 
MepoB. MHorouepHHe 3a;^aMM lenjionpoBOAHOCTM peiuaioTCH aHajiorMMHUM 
oOpaaoM, HO npM uiou, kohghho, pe^KO y;taeTcH HQXOAHTb a^po coot- 
BeTCTByroiiiero HHTerpa;ibHoro npeoGpoaoBaiiMH b abhou BMjie. 

§ 3, fiecTauMOHapHoe leMnepa'rypHoe noAe TB3JI 
B KaHecTBe KOHKpeiHoro npwMopa paccMOipMM tot CAywati, Kor;ia 

Aw^A.e^*; ce)c) = C,e^'*; iJ(*)-0; 

B 3T0M CAynae corAacHO /3I/ h /32/ mu uaxo^MM: 

A) - X j +(x )* je ^*clxje‘*dxje Vje*'*dx- 


[e^d*-^|^’'dxje^'*dxje**dcc+ ■■■ 


HAH, BHHHCAHB HHierpaAu noAyMaeu: 


^ ' aJoEli-C: D\2friC. e. \ ^ 


■(^) 
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-1/:- 


1/ / V i • 






noc;ie oToro peuienwe oa^aMM npM yc/ioBMAx /I3-I5/ no;iyiiMM no fl)opMyBe 
/46/, D KOTOpOfl Jlt„, flB;iH10TCfl KOpHBMH TpaHCUeHJtOHTHOrO ypOBHOHMH 
/34/, a (j[)yMKUMfl K(0C,JU»n) oripeAe/ineicB BupawenneM /36/. 

PacMOT ien;ioDu;ie;iflioinHx o/ieMOHioB iipw nocioBUHtix Tcn;io(i)M3iiMecKM 
xapaKiepucTHKax cbo^ihtch k peiueHMKi ypauHeuMfl Ten;ionpoBo;tiJOCTii; 


|i = af^, + rca.i:); 

Ffeic,T:)=— - 

npM rpaHHMHux yc/iOBM/ix 



1-1 =«■. 

11 

3od 

+ Hu ^ipC'C), 

r;ie 



y = -~ = conit . 

A 

w 

llW-Xta , 


M Haya;ii)HOM ycjioBHM 


t = Vi/ (DC) 

a»o * 


h ;taHHOM c/iynae weioA, H3;ioxeHHuii b § 2, npHBo;HHT k ^opuy/iaM odpa- 
11(6 hhh: I 

t = j t (X,t)C05'J]u^0cdx 


r;ie jU JU^ - KopHH ypaBHeHHfl 
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“Ivi- 

MoMo;ib3yfl otm f^opMy;I^, mu rio;iyMMM pomouMe to;ilko mto C(l)opMyMpoijaii* 
hoM 3QAUM11 D 




-a^ 


p ^ 


j |C%e)co6V^ Qcdx *f aiPc0)co5VJ7 f 


Ec/iw, B iiacTHocTM, Ha^a/ibHafl leMnepaiypa TBDJI nocTOHHHaat|^_p“tj, , 
TewnepaTypa ox;ia;iMTe;in loxe nocioiiHHafl , a 

y^e/iBHaa MoiHHOCTi MCTomiMKa len/ia HaueHMicfl no saKOHy; 

Fe3c,'L)= — = A^taBT co^Doc, 

c y 

TO B 3T0M c;iyyae mu no/iyMMM 

t(ocT>-t +'^ 20a+H“)coj'(|)x^x A(a>i»iftBT-Bco5llT+Be"‘‘^'‘^j 

""^0 


[iiln(T)tViar)t wQl-Viiv )6 (V-Htjcon^, 

hd-vav)] m. y 

W - KopHM yKasDHHoro Buuie xapaKTopHCTHMecKoro ypaBHeHHfl,H 
oTHocHTe^iBHUii K03(jKpHUHeHT TenjiooOMeiia H d - K03(|)$MUMeHT leunepa- 
TyponpOBO^lHOCTH. 

§ 4. PeuieHHe 3a;i;a4 Ten;ionpoBOAHOcTH b MHierpa/it- 

HOM ^opMe npM noMoinM npeodpasoBaHHfl JIan;iaca 

KaK M B § 2, paccuoTpMM HeoAHopo;iHoe ypaBHOHMe len^ionpoBOAHO- 
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1 

-Id- 

CTM, KOTOpoe uu Tonepi) uummiucm d 

/4r/ 

1 

llpll HC04tH0p04iHLIX rpuiiimutix yCJIOBM/IX 

M^)~ +ol,t =ip,(t); 

x-l *-0 ^ 

/46/ 

1 

©t 

X*l> Ix^v 

M IiaMa;;I)H0J4 yc/IOBMM 

/4-9/ 

1 

t(«.X)| (X). 

1 V U 

/50/ 

1 

Peiueniie sa^aMM Oy^eM MCKaiB b cyMMU ^luyx ^yHKUMfl 


1 

% 

t(x,'t)=t,(x,i:) + tgCxj). 

M 

1 

riOTpedyew, mtoOli nepsafl (pyHKUMfl yAOB/ieiBopflJia 

My .nMcp(i)epeHUMa;ibHOf.;y ypauHeHMK): 

OJlHOpoaHO- 

1 


752/ 

1 

HeoflHopoAHUM rpaHMqnuM ycjioBHHM 

*“>11 

/55/ 

1 


/54/ 

1 

M HyjieBOMy Ha^a/ibHouy ycjiOBMJO 


1 

t, (pcA)! „ = 0, 

^ K=8 

/55/ 

1 
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Q bTopafl (i/yiiKUMfl tg (oc.i;) y;;oBJieTiJopji;iQ iieo^Hopo;pi 0 My ;tM#epeHUHu;ih- 
H0...y ypuBHeiiMio: 


[ A ] - 0(jt)|^ - 13 (*)t j - - W (X, X) 


/ 56 / 


H 0;:^H0po;tHUM rpailMMHLlM yCJIODMflM 


A Cot) 


loc = D 


+ 1 


/ 57 / 


Acot) + datj 1 ) ” ^ ’ 

° OC-t 


H Hawa/iBHOMy yc;ioi3Mio 


t2(0C,T)*^« “ ^ (OC) . 


/ 58 / 


/ 59 / 


ripM co( 3 ;ii 0 AeHMH ycJiOBMK /52-59/ a/ib (iiyHKUHii m BHpa:seHne 

/5I/ dyj^ei y^oBBeTBopBTfc bcbm yc;ioBHJiM 3 aJ^a^n /47-50/. TaKHM odpa- 
30 M, nepBOHaMaBBHafl 3 a;iuMa /47-50/ pasdHBaeicfl na ^(Be BcnoworaxeBb 
Hb.e oa^aMH /52-55/ m /56-59/. 

nepexo;ui d BupaKeHMBX /52-55/ k HsodpajKenMJiu no Jlan^acy oi- 
HOCHTe/iBHo nepcMenHOii T , mu noBVMMM Bwecio /52/ oduKHOBCHHoe 
flHiiJi^epeimwci/itHoe ypaBHeuMe HsoopaftOHHfl (X, p) hckomok (pyHK- 

HHM 


[a ]- [ p P W + p(ot)]t,(*,p) = Q , 


/6o/ 


BK;iKMaioii;ee b ceOfi Haqa/iBHoe yc^iOBwe /55/ h cooTBeiciByioiiiHe rpauMM- 
Hue ycjioBMfl 

Aeofel 

doc *=(1 ’ ' 1=0 ^ 


ml 


A(oO^ 

d* a-B 


/ 62 / 
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-i.G- 

Ecjim 

; , Ccx.p) 

KaKMX-HMdyAfc JiMnoiiHO-HeaaBMcmviux MacxHux MHTcrpajiu ypauHeHUfl 
/60/ (OTM MiiTerpa;iu mokho naiiTM, ripHMenn/i cnocod, yicaauiiiiLiti b 
§2), TO oduMW MHierpa;! oioro ypaBHOimfi moscho sanHcaTB b Bii;ie: 

P) “ p) + Cj(p)tf\«,p), / 6 i/ 

noACxaBMB /63/ B /6I-62/, noJiymiM cMCTewy ;;Byx JiUHeilHiJX ypaBHeHHH 
OTHOcwiejiBHO ;^Byx HeMSBecTHux (p) M C2(p). PeujHB oiy CHCTeuy, 
Hafi;ieM (p) h t^ 2 (p) . noc;ie oioro, nepexo;ifl oi /63/ k opHruHajiy, 
no;iymiM peuieHMe nepBOfi BcnoMoraieyibHoM oa^a^n m ibkhm oOpaooM 
ualiAeM 4)yHKmiio t.(oc,T:). 

nepexoAfl B BupasceHHflX /56-59/ k MsodpaseHHflM no JIannecy otho- 
CMie/iBHO nepoMeHHOfl % , nojiyMWM Bwecxo /56^w /59/ oduKHOseKHoe 

Heo^HopoflHoe ;^H$(pepeHUMajibHoe ypasnoHi'ie AJia 

^ [a ]” = «t,P). Ml 

r^e 

-F(a,p) — W (oc,p)- C (ciO^C*) , / 65 / 

M cooxBexcTByiomHe o^Hopo^HHe rpauMMUiie yc;ioBHfi; 

m/ 


/er/ 
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V 


x=o 




= 0 ; 


x»o 


. dt, 
Ac«)— ^ 
dx 


x-E 


+ o/jtj 


= 0 


x=E 
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PeuieHHc oOuKHoaeHHoro Heo;iHopo;inoro ;tii(iKpepeHUMa;ii)iioro ypoBiieHMfl 
/64/ npM oAHopojiHux rpaiiMMHux ycjiOBMflX /66-67/ U0;iecooOpa3HO npe^- 
cTQBMTb B HHTerpa;ii>Hotl 4)opMe: 

Tl(«,?.P)T'(?.f)d§. /68/ 


3;;eci) (pyHKima rpwHa 


n C«,5,p)«= 




/69/ 


onpe;te;ifleTcfl npH noMouiH ciie^yioiHiix meciM yGjrOBUH: 


^[A(«l;^]-[pPW + PCx)J'Ri“a /70/ 


^Ip)p,x -OC ^ ' 




f»OC 


©X 


^=x 


/^(X) ’ 


mi 


172/ 




X — 0 




lx -0 


773/ 


^ ^ 2*^1 == 0 • 
i«=E ^ ^ x.e 


774./ 


Tax xaK odmMe HHierpajiu MByx ypaBHeHHfi /70/ coflepxai weiupe 
npoMSBo/ibHKe nocTOflHHue, TO noc;ieflHHe yeiHpe ycjiOBHfl /7I-74/ no3- 
BOBflioT onpe;ie;iniB 3 th nocTOflHHHe h nocipoHTb, laKHw odpaaoM, ipyHK- 
itHK) rpHHa. Ilepexo^iifl k opiirHHajiy oi BHpaseHHfl /68/ 

tj(i,p)=jR(it,%.p)f(5,p)d5-]R('x,§,p)C?(?)^(?)d|+j5(a,§,p)W(f,p)df, 

0 0 0 

775/ 
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no;iyMMM peuienne BTopoM BciiOMoraTe;ij,iioii ji iiwue* 

(' (' f" 

tjCaA)- ! RCc,?,'t)Cc§)^C5)d|+ d? R(s,s,6)V(5,'t-D)d0, 

1 0 0 


/ 76 / 


we 


Pc*. 5,x) = 


C + iOD 

J_ f - P'' K 

2Tii 


e P(*. f,p)clp, /??/ 


C-i,co 


Pa3.nMMHMe cnocodti DLmMc;ieHMfl MHTerpa;ia A?/ hosbo/ialt no^iyuaiL 
B paajiHWHfcix cpopuax peiueHne Bxopoii BcnoMoraTe.«bHoM aa^tiiMM, mto 
oMeHb BascHO lexHMKM pacMeia. 

§ 5, HeciauMOHapHoe TeMnepaiypnoe no.«e n/iocicoro 
^(ByxcJioMHoro m Tpexc/iofiHoro TBUJl 

PeiueHHe sa^ay Ten.«onpoBo;t}iocTH MHorocBowHux Te;i mokho 
no./iyMHTi> jimOo npH noMoimi Mexo^ia codcTBewHux ipyaxmiM, Mdo npu 
noMoii;H onepauHOHHoro HcyHc/ieHHfl, B noc.se;iHeM cjiy^ae oxasHBaeTca 
HeoOxo;iHMHM cooTBeiciuyiomee ododineHMe ipyHiciwn PpHHa b ocijiacTu 
HsodpaaceHMii no JIan;iacy. PaccMoipiiM c/ie;;y]oii;y]o aa^ia'iy, Tpedyeicn 
HaniH penioHMe flH#epeHmia;ii.HHX ypoBHeHHii xeiinonpoBOAHocTH 


“"^1 «i/y2 (0 4x^(i; 'r>0); 




-dt 


/78/ 


^ ^2 Ola Ti P 

5?~°'2^»+Fj(oc,t); (h<x4E; T>0) /7g/ 


npn o^iHopo^lHHX rpaHHiiHux yc.«OBnax 

' dX , 


A, 


d% 


oc=o 


+ 0(,t, __ _ = 0; 


A 

^dx 


X-f. 


+ oljt^ 




x=E 


= 0 , 


/ 80 / 


/8J/ 


yCi/iOBHHx Ha rpaHMue paa^^exa ,5Byx cpe;i 

t. 






-tv ’ 


/sa/ 
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-19- 
dt 




*2 doo 


X 


il ILMiiJihUUX yC/iOi.,Hil.\' 




/ 83 / 


/S4/ 


C/iy/ai'i iiec;iiiopo;uiux rpciiiHMHtix yc-aoDHH, tok ace keik m b § 4, cbo- 
^i.HTcn K c/jyiiaio o;9ioiJo;tHux rpanMWiiux yc/ioBiiii /80-8I/. 

nei.cxo;tri k HooopaxtenuflM no jlaiixacy d /78-84/, mu no/iynnM ;ujii 
t, (00,^) 1! tjC-x.p) ;tH(K<epeHuna;ifcHue ypaDHOHiifl : 

dH - - 

a,^-pt, = --f,(W-F,('X,p) = -CP^(I,p); (0«oc4h); /85/ 

a2|;^-pt2 = -f,»;)-T’,(oc,p)--(t),C*,p); (lis<'x<t) /ge/ 

“N 

•C n cooTiieTCTi;y:.j;;iio rpuHHnnue yc/ioBHfl: 


A 

dx 

+ c(,t, =0 ; 

0 X = 0 

/87/ 

A,^ +cl,t, =0; 

“ d* oc-E ^ x-l 

/86/ 

’ 

/89/ 

A 

' dx 

1 

lx=:k/ -x- ^ 

/90/ 


?f-!ueHne otoh / 8 . 9 - 90 / uh Oy;i;eu iicKai’t t BlUie, ciia/ior/miioM 

/f: 8 /. Flpn OC < K 

e 


1, (*, p) = (*, ?. p) CP (? , p)d I , 


m/ 
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r^e 





V 


P.'C’iiP); 

P„w.5,p)i 


(h^a) 


- / 92 / 


H npH X>k 

t2c*.p)=J Oe<;*,%,p)a)(?,p)ci§, 

0 

r,i;e 






5«(!)C,|,p)i (.KCfix); 

C'x^<§4t) 



^(?,p); (,D/§/k) 
%§,p); ifi4ia). 


AI4/ 


IIo;icTaMB / 91 - 94 / h 
MMM fijisi (|)yHKmiii Q 

^Mqivgpenmia/iBHtie ypaBHeHHa / 85 - 86 /, 
JuecTB ypaBHeaiiK; 



^ 0 OC* ^ ^ ’ 

a -np == 0 • 

2'9<x* 




HU no^y 


/ 95 / 
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M yc-nuBmi: 



'00,, 

3^; 


1 

2 S 2 

0p„* 

'Boc 



S' ^2 

'dx 

1 




/ 96 / 


no;;cTQDm^/9/-94/ u /87-90/ , Mti no/iyMMu eme socoMb yc;ioBMii 
(liyuKUHii R ; 






0 i 


\ + ol 0 

v 1 


x=0 


= 0; 


A^|?£? + ol,P, 

^'3oc 


X 


= 0i 


* 3x 1x4 '3* 


J1 


0C=ft 


^ '3x 


/ 97 / 







OdqHG MHierpa/iH ypaBHCHnii /95/ co;i;epEc;T ^DeHa^;)ia.Tb npoH3Bo;ib- 
HilX nOCTOBHHHX, KOTOpKO MOEHO Oripej];eJlMTb, no;ib 3 y/iCb noCJie^HMMH 
^BeHa^HoTbio ycJioBHflMH /96-97/. cpyHKUXio I'puHu, ml: nc/iyMHM no 

>popf.7;iaM/9I/ H /93/ peueuMe naiueii sa^uMii h co/iocth HocdpoEOHiUi. 
noc;ie 3Toro, nepcxoAii k opHrMKa;iai.i, rio/ijiiiiivi OKOKMaiejiLHce peiuouiie 
3a;ia'm. PeiueHiie aa^aiw Ton;ionpoEO^;HocTH ;;;in ipexc^ioiiHoro le/ia 
(uGHdo/ice pacnpocTpaHeiiHaB KoncTpyKUHji TB3J;: roj.wMee - iipoc/ioiiKa - 
oOo/ioMKa) npowsBC^twic/i aH&;iorn'iHLiM nyioM, ko npn otoli ico;iiiMecTBO 
nocTOBHHbix, noAJieKamix onpej^e/iemiD, yDCJiH^iiBaeTcii. do/ibujoro 
MHCJia cjioeB /lyniiie npiiKBib nci-Btiii neio;;, KCToph:i: oicaatiBaeTCJi leu 
do;iee Tonnuu, neu Oo/ibiue mxc/io c/ioeE, 
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P e 3 10 M e 

PaccMOTpeiia aajiuMo o pucjipoc'ipuiifiiiiiM leii/ia b MiiorocjioMiiou 
TeiuiODiii^iOJifliouieM ojigliouto (TBOJI) ajih o;.uioMopnoro iiecTaiiMOHupHoro 
TOMriopaTypiioro no;ui iipM na/iMqiiH nepci.ieHHoro MCTOMiiWKa Ten/iu, iib- 
/uiioinorooi (jiyiiKUHeJi KoopumiaT m BpoMeiiH, m koiiboktmbhoi’o tciuiooO- 
MOHQ TB'JJI c Tcn;io]]ocMTojieM nopoMeHiioii loMnepuTypu, 

Upeji/iojiceiiu ;iBo cnocoda pouiciiMfl oioil oa^uMH. llepBLiil criocod 3aK- 
/nowaoTCB b tom, mto ^MwepennMa/ibHue ypuBHOHMA Teii;ionpoBo;iHocTM 
MHoroc/ioBnoro TBBJI aaMeiiaioTCfi o^hmm ;i,M(ivepeimHa/jBHiiiM ypoBHGHH-- 
OM c nepcMeiiHUMH Ten/ioodueHnuMM xupaKTepMCTHKaMM (annpoKCHtviauwfl 
CKa^KoodpasHoro MaweHGHiiB Tenjio(|iM3MMecKMx KoocixpimHeHTOB Ha rpaiiH- 
uax conpHKocHOBeHMB oTAd/ibHux cjioeB TBOJI), PeiueiJMe ;;HiptijepeHUMa/ib- 
Horo ypaBHOHMii c nepeMeHutiMw Ten/ioociweHHLiMii xapaKTepMCTMKauH no;iy- 
yaexcB npM nowoiUM cooTBeTCTuyioLnero iconeMHoro Mi-iTerpajibHoro npeod- 
paaobanMii, a^ipo KOToporo Haxo^twTcfl onepaiopHLiM MOTOj^OM. 

pTopoii cnocod ociiOBaii wa onepauMOHHow HCHHc;ieHMH. peiue- 
HHB 3a;iaHM npe;i;;iaraeTCfl BBo;i;MTb b od;iacTM M30dpaa';eHMii no Jlan;iacy 
iieicoTopyio ociodneiinyic ipyrncuMio rpMHa. IlepBbiM cnocod ;iaeT pemeHne 3a- 
jiaqn B Bbue pufla, a BTopoM - b miTerpa/ibHoii (popMe, Hawdo/iee y^od- 
iioii ajib pacneia npn wa;iHx SHancHHHx KpMTepHB 4>ypbe (nycK h ociaHOB- 
Ka a;bepHoro peaicTopa). 

CoBOKyniiocTB npe;iBO)r.eiJHLix pemcHwii onncuBaeT nepenoc len^a 
B TBOJI B camx pasHOodpasHLix yc/ioBiinx 3Kcn;iyaTau;HM TB3JI (nycK 
peaKTopa, npopecc ero pcry/iMpoBanHn , HopMa/ibHbiw peiriMM pauoTu m 
cnyMaM aBapim). nouToiviy no-iyneuHLie peiiieuM n npeA/iosceHHue Mcio^iiH 
peiiiCiiMB sa^taH TcnjionpOBO^nocTH npe;iCTaB;iflioT npaKTHMecKMii HHiepec 
Ann B^epHOii onepreiHKM. 



